foot outlines were collected followed by body weight measurements. The collected data were analysed with PASW 20 computer software. The correlation coefficient (R) between the foot outline lengths and body weight was determined for males, females and a pooled sample.
to establish a link between the accused and his/her crime involvement scientifically. Individual identification is mandatory in crime scenes such as burglary, murder, rape and assault. Researchers indicated that footprints can be used for identification like fingerprints [1] . Very detailed analysis of footprint impressions can provide useful information to establish personal identity and facilitate the crime investigation [2] . Forensic anthropologists are showing interest in footprint studies [3] . It is an established fact that there is a relationship between each part of the body and the whole body [4] . In Asian countries, some people in rural areas still walk without footwear [5] . Crime investigators are locating and collecting foot impressions found at crime scenes because sometimes the offenders avoid the use of footwear [6] . Generally, footprints (2D) are found on hard surfaces and foot outlines (3D) are left on soft surfaces [7] . Footprints can be recorded by using an ink or inkless footprint kit, while foot outlines are obtained by tracing the outline of the foot [8] . Analysis of footprints [9] [10] [11] [12] , foot outlines [7, [12] [13] [14] and feet [10, [15] [16] [17] are useful in determining stature during crime investigation. The literature review did not show a significant number of studies in living body weight determination from foot impressions [8, [18] [19] . Racial and ethnic aspects should be taken into account while conducting anthropological studies relating to body weight and foot impressions [20] . Hence, we are aiming to generate formulae to determine living body weight from the foot outline (3D) lengths in 200 (100 males and 100 females) 
Study area
The study was conducted in Sarawak, a state in east Malaysia as shown in Figure 
Sample collection
The study involved 200 Ibans with an equal number of males and females aged between 18 and 64 years old.
Subjects with medical conditions like Pes Cavus, Pes Planus, onychocryptosis, RA, DM, any apparent foot-related disease, and pregnancy were excluded from the study.
The weight of the subjects was collected by using a digital weighing scale at a fixed time in the evening to avoid weight changes [21] .The foot outline was drawn using a sharp pencil by placing the foot on an A4 size white paper and marking the land marks, namely pternion (P) and toe (OT2) end [13] [14] . An illustrative example of land marks on the left and right foot outline are presented in Figure- 2. The length measurements were taken using a ruler to avoid inter-observer error.
Statistical analysis
The collected data were analyzed using PASW Statistics version 20 (Predictive Analytic Software). Pearson's correlation coefficient (R) between various foot outline lengths and body weight was obtained. The linear regression analysis method was employed to derive regression equations to determine living body weight from various foot outline length measurements. 
Results

Discussion
The demographics of Malaysia are represented by multiple ethnic groups that exist in this country [22] . The Ibans are the largest of Sarawak's ethnic groups. Most of the Ibans are involved in agriculture and some are hunters [23] .
The age range of the subjects is appropriate since 18 years is accepted as an indication of full adult growth [17] [18] [19] [20] .
The present study shows that the mean body weight of Iban males is 55.6 kg while the mean body weight of Melanau males living in Sarawak state is found to be 60.9 kg. But interestingly, the mean body weight of Iban and Melanau females are found to be 52.2 kg and 52.5, showing similarity in weight, unlike Melanau males. All the foot outline length measurements show significant gender asymmetry [24] . But insignificant bilateral asymmetry also exists in foot outline lengths. The interesting feature observed in this study is that the mean POT1 length is longer than other lengths on both sides and genders. This finding is consistent with the finding on the Melanau population in east Malaysia [25] . Regarding mean foot outline length mea- to assess the relationship between 3D foot impression and living body weight so as to record the ethnic variation forensically.
Conclusion
The present investigation successfully generated formulae to determine living body weight from various foot outline lengths of Malaysian Iban population through linear regression analysis. The regression formulae derived for the pooled sample can be used to estimate body weight when the gender of foot impression is unknown. If these formulae are used to any other populations to determine living body weight from foot outlines, it displays an error value.
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